Genetic and pharmacologic dissection of Ras effector utilization in oncogenesis.
Ras proteins function as signaling nodes that are activated by diverse extracellular stimuli. Equally complex for this family of molecular switches is the multitude of downstream effectors and the pathways that they traverse to translate extracellular signals into a spectrum of cellular consequences. To better understand the individual and collective roles of these effector signaling networks, both genetic and pharmacological tools have been developed. By either stimulating or ablating specific components in a cascade downstream of Ras activation, one can gain insight into the specific signaling underlying a particular Ras phenotype, for example, malignant transformation. In this chapter, we describe the use of activating and dominant-negative mutations, both artificial and naturally occurring, of Ras and its effectors, as well as pharmacological inhibitors used to probe the effector pathways (Raf kinase, phosphoinositol 3-kinase, Tiam1, phospholipase C epsilon, and RalGEF) implicated in Ras-mediated oncogenesis.